Purification of a hexokinase-binding protein from the outer mitochondrial membrane.
Brain hexokinase (ATP:D-hexose-6-phosphotransferase, EC 2.7.1.1) binds selectively to the outer membrane of rat liver mitochondria but not to inner mitochondrial or microsomal membranes nor to the plasma membrane of human erythrocytes. A protein having subunit molecular weight of 31,000, determined by sodium dodecyl sulfate-gel electrophoresis, has been highly purified from the outer mitochondrial membrane by repetitive solubilization with octyl-beta-D-glucopyranoside followed by reconstitution into membranous vesicles when the detergent is removed by dialysis. When incorporated into lipid vesicles, the protein confers the ability to bind brain hexokinase in a Glc-6-P-sensitive manner as is seen with the intact outer mitochondrial membrane. Hexokinase binding ability and the 31,000 subunit molecular weight protein co-sediment during sucrose density gradient centrifugation. Both hexokinase binding ability and the 31,000 subunit molecular weight protein are resistant to protease treatment of the intact outer mitochondrial membrane while other membrane proteins are extensively degraded. It is concluded that this protein, designated the hexokinase-binding protein (HBP), is an integral membrane protein responsible for the selective binding of hexokinase by the outer mitochondrial membrane.